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Calibrating 

This chapter contains performance test procedures which test the electrical performance OK the 
spectrum analyzer. 
Allow the spectrum analyzer to warm up in accordance with the Temperature Stability 
specification in Chapter 2 before performing the tests in this chapter. 

None of the test procedures involve removing the cover of the spectrum analyzer. 

Calibration 
Calibration verifies that the spectrum analyzer performance is within all specifications listed in 
Chapter 2. It is time consuming and requires extensive test equipment. Zahbration consists of 
all the performance tests See Table l-l for a complete listing of the perfokmance tests 

Operation Verilkation 
Operation verification consists of a subset of the performance tests. See l’hble l-l. Operation 
verification tests only the most critical specitlcations of the spectrum analyaer. These tests are 
recommended for incoming inspection, troubleshooting, or after repair. Operation verification 
requires less time and equipment than the calibration. 
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furnishing, performance, or use of this material or data. 
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Table 1-1. Performance Veriilmtion Tests 

The following table lists the performance tests included in this chapter. Select the,spectrum 
Lanalyzer option being calibrated and perform the tests marked in the option column.: Note that 
some of the tests are used for both calibration and operation verification (marked with a). 

1,. 10 MHZ Reference output Accuracy 
2. Frequency Readout and Marker Count ACCUXKY 
3. Frequency Readout Accuracy (Option i13) 

6. Olsplayed Average Noise Level 
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Safety 
Familiarize yourself with the safety symbols marked on the pulse generator, and read the 
general safety instructions and the symbol definitions given in the front of this manual were 
you begin verifying performance of the pulse generator, 

Before You Start 
There are four things you should do before starting a performance verification test: 
n Switch the spectrum analyzer on and let it warm up in accordance with the Temperature 

Stability specification in Chapter 2. 
n Read “Making a Measurement” in Chapter 2 of the HP 8590 E-Serif and L-Series Spew-urn 

Aw&w User’s Gwi&?. 

. After the spectrum analyzer has warmed up as specified, perform the,Self-Calibration 
Procedure documented in ‘Improving Accuracy With Self-Calibration Routines” in 
Chapter 2 of the HP 8590 E-S&$ and L-Series Spectrum Analyzer User’s Gwide, The 
performance of the spectrum analyzer is only specified after the spectrum analyzer 
calibration routines have been run and if the spectrum analyzer is autocoupled. 

I Read the rest of this section before you start any of the tests, and make a copy of the 
Performance Test Record described in “Recording the Test Results”’ ‘, 

Test equipment you will need 
mbles l-2 through 1-4 lists the recommended test equipment for the performance tests. The 
tables also lists recommended equipment for the spectrum analyzer adjustment procedures 
which are located in the HP 8590 E-Series and L-Series Spectrum Arial~zq and HP 859lC 
Cable TV An&&w A.s%mbl~-Level Repair Sert&e Guide. Any equipment that meets the 
critical specifications given in the table can be substituted for the recommended model. 

Recording the test results 
A performance test record is provided at the end of this chapter. 
Each test result is identified as a TR Entry in the performance tests and on the performance 
test record. We recommend that you make a copy of the performance test record, record the 
test results on the copy, and keep the copy for your calibration test record This record could 
prove valuable in tracking gradual changes in test results over long periods of time. 

If the spectrum analyzer doesn’t meet specifications 
If the spectrum analyzer fails a test, rerun the frequency calibration and amplitude calibration 
routines by pressing CAL FREQ & AJ!FTD t Press CAL STRFF , then repeat the verification test. 
If the spectrum analyzer still fails one or more specifications, complete any remaining tests and 
record all test results cm a copy of the t,est record. Then refer to Chapter,3, “If You Have a 
Problem,” for instructions on how to solve the problem. 
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Periodically verifying operation 
The spectrum analyzer requires periodic verification of operation. Under most conditions 
of use, you should test the spectrum analyzer at least once a year with either operation 
verification or the complete set of performance verification tests. 

‘Ikble 1-2. Recommended ‘l&t Equipment 

Equipment 

Digital Voltmeter HP 3456A PAT 

DVM Test Lead,? 

Frequency Standard 

For use with HP 3456A 

Frequency: 10 .MHz 
Timebase Accy (Aging): < 1 x lO-giday 

HP34118 A,T 

HP 5061B P,A 

Measuring Receiver Compatible with Power Sensors 
dB Relative Mode 
Resolution: 0.01 dB 
Reference Accuracy: fl.2% 

HP 8902A P.A.T 

Microwave Frequency Frequency Range: 0 MHz to 7 GHz HF’ .5343A P.A,T 
COUllter Timebase Accy (A@,@: <5 x lO-‘0/day 

3scilloscope Bandwidth: dc to IW MHz HP 545OlA T 
Vertical Scale Factor of 5 VlDiv 

Power Meter Power Range: Calibrated in dBm and 
dB relative to reference power -70 dBm 
to 144 dBm, sensor dependent 

HP 436A 

Power sensor Frequency Range: IOil kHz to 1800 MHz 
Maximum SWR: 1.60 (100 kHz to 300 kHz) 

1.20 (300 kHz to 1 MHz) 
1.1 (1 MHz to 2.0 GHz) 
1.30 (2.0 to 2.9 GHz) 

HP 5482A P.A.1 

Power sensor2 Requency Ran@: 1 MHz to 2 GHz 
Maimurn SWR: 1.18 (600 k”z to 2.0 GHz) 75 0 

Power sensor, Frequency Range: 300 MHz 
LOW-POW% Amplitude Range: -20 dBm to -70 dBm 

Maximum SWR: 1.1 (300 MHz) 

1 P - Performance Test, A - Adjustment, T - Troubleshwting 

2 Option 001 and Option 011 only 

HP 8483A P.A.1’ 

HP8484A PAT 

-- 

Crlthll SpeeiRestions POT 
Equipment Substitution 

-- 
Recommended Ud 

Model -- 
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1. 10 MJ3z Reference Output Accuracy 

1. 10 MHz Reference Output Accuracy 
The settability is measured by changing the setting of the digital-to-analog converter (DAO) 
which controls the frequency of the timebase. The frequency difference per DAC step is 
calculated and compared to the specification. 
The related adjustment for this performance test is the ’ 10 MHz Frequency Reference 
Adjustment.” 

Equipment Required 
Frequency counter 
Frequency standard 
Cable, BNC, 122 cm (48 in) (2 required) 

FREQUENCY 
STANDARD 

SPECTRUM ANALYZER MICROWAVE 

a%.2 WSLE 4s%McLI WC. o%kE @S5EkaY 

Figure l-l. 10 MHZ Reference Test Setup 

Procedure 
The test results will be invalid if RF.F UNLK is displayed at any time during this test. REF UNLK 
will be displayed if the internal reference oscillator is unlocked to the 10 MHz reference. a REF 
UNLK might occur if there is a hardware failure or if the jumper between 10 MHz REF OUTPUT 
and EXT REF IN on the rear panel is removed. 

1. Connect the equipment as shown in Figure 1-I. 
2. Set the frequency counter controls as follows: 

SAMPLERATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._.........~.... Midrange 
50fl/lMflSWITCH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500 
10 Hz-500 MHz/500 MHz-26.5 GHz SWITCH . . . . . . . . . 10 Hz-500 MHz 
FREQUENCY STANDARD (Rear panel) . . . . . . . . . . . . . . . . EXTERNAL 

3. Wait for the frequency counter reading to stabilize. Record the frequency counter reading 
in the 10 MHz Reference Accuracy Worksheet as Counter Reading 1. 

4. Set the spectrum analyzer by pressing the following keys: 
fJEEm?q -37 ITZJ 
a More 1 of 4 More 2 of 4 
VERIFY TIMEBASE 

5, Record the number in the active function block of the spectrum analyzer in the 10 MHz 
Reference Accuracy Worksheet as the Timebase DAC Setting. 






























































































































































































































